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© Fluid nozzle applicator. 



© A novel preferably poppet-vaive-controlled fluid 
applicator for extruding hot melt and other coating 
fluids and the like as fibers or filaments and/or 
droplets upon moving webs and other surfaces 
wherein the valve seat tip blocks or permits the flow 
of the fluid into a hollow nozzie insert communicating 
with, preferably, a needle-like nozzie tube spray ex- 
truder, with provision for adjustment to produce con- 
trolled fiber and/or droplet spray coatings, and pref- 
erably though optionally with air-shaping control of 
the coatings. 
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FLUID NOZZLE APPLICATOR 



The present invention relates to fluid nozzle 
applicator systems, being more particularly direct- 
ed to such systems controlled by mechanical or 
electromechanical vaiving devices for enabling me- 
tered intermittent patterned, or continuous coatings 
to be deposited in controlled thickness from the 
nozzles upon moving webs or other surfaces, as in 
the application of hot melt adhesives and other 
coating fluids such as those described, for exam- 
ple, in United States Patents Nos. 3,595,204, 
4,020,194 and 4.476.165. 

Prior valves for enabling such operation, par- 
ticularly with longitudinal slot nozzles and the like, 
as described in said patents, have included two- 
way poppet valves with a single fluid supply inlet to 
the valve assembly (such as the type described in 
"Extruder Valve", a 1977 bulletin of Acumeter Lab- 
oratories. Inc., the assignee of the present inven- 
tion), and more recently three-way poppet valve 
structures enabling precise and constant thickness 
patterns of fluid coating with negligible after-drool 
and with a very short stroke that permits more 
rapid on/off cycle times—such being described in 
my United States Patent No. 4,565,217. 

While such and other vaiving structures are 
particularly suited to the types of fluid extrusion or 
deposition nozzles above-referenced and similar 
extruders, there are occasions where it is desired 
to spray or even atomize or fiberize the fluid upon 
the moving web or other surface, which requires 
the use of finer nozzle orifices and even needle-like 
nozzles with fine dispensing openings, it is more 
particularly to the adaption of poppet-valve struc- 
tures and preferably said three-way poppet valves 
to such extruding spray-iike or atomizing or fiberiz- 
ing nozzles or heads that the present invention is 
principally (though not exclusively) directed, such 
nozzle dispensers having properties and character- 
istics often quite distinct from the before-mentioned 
types of extrusion nozzles. 

An object of the present invention, accordingly, 
is to provide a new and improved poppet-valve- 
controlled fluid nozzle applicator particularly useful, 
though not exclusively, with such extruded spray or 
atomizing type dispensing applicators and the like. 

A further object is to provide such a novel 
applicator that operates with a preferred three-way 
poppet valve. 

Still another object is to provide a novel ap- 
plicator for the intermittent (and continuous) ex- 
trusion or spray of fluids through fine needle-like 
nozzles or dispensers; and further, where desired, 
to enable the shaping, varying or controlling of the 
fluid spray in a defined manner during the ex- 
trusion. 



Other and further objects will be explained 
hereinafter and are more particularly delineated in 
the appended claims. 

In summary, however, from one of its important 

5 aspects, the invention embraces a poppet vaJve- 
controlled fluid nozzle applicator system, having, in 
combination, a longitudinally extending valve stem 
reciprocally mounted within communicable upper 
and lower longitudinally displaced fluid chambers, 

io the lower of which transversely communicates with 
a pressurized and metered fluid supply source and 
the upper of which communicates transversely with 
a fluid return path, the valve stem carrying a pop- 
pet valve having upwardly and downwardly con- 

15 verging surface sections and contained within the 
lower chamber; the region of coummunicating of 
the upper and lower chambers comprising the 
valve seat against which the upwardly convergingly 
shaped surfaces of the poppet valve may bear to 

20 close off the upper chamber from the lower cham- 
ber when the valve stem reciprocates upward, and 
with the lower downwardly converging surfaces of 
the poppet valve terminating in a valve tip; a nozzle 
applicator mounted to depend from the region of 

25 lowermost reciprocation of the poppet valve tip and 
comprising a hollow insert into which the tip may fit 
to block fluid flow from the lower chamber" into the 
insert when the valve stem reciprocates to its low- 
est point, the hollow insert communicating with a 

30 bottom-orificed nozzle tube that exits fluid when 
communicated from the lower chamber through the 
hollow insert upon elevation of the valve tip there- 
from. Preferred and best mode embodiments and 
details will hereinafter be presented. 

35 The invention will now be described with refer- 
ence to the accompanying drawings, Fig. 1 of 
which is a longitudinal section of the apparatus of 
the invention in preferred form; 

Rg. 2 is an isometric view thereof; and 

40 Figs. 3A, 3B and 3C are fragmentary longitu- 

dinal sections of different positions of adjustment of 
the nozzle portion of the apparatus of Figs. 1 and 

Rg. 5 is a view similar to Rg. 1 of a two-way 
45 poppet valve embodying features of the invention; 

Rgs. 4 and 6 are respectively system block 
diagrams showing how the valve-nozzles of Rgs. 1 
and 5 may be operated for the purposes herein; 
and 

so Rgs. 7A and 7B illustrate metering pump 

mounting adjacent the respective three-way and 
two-way poppet valve nozzle applicator structures 
of Rgs. 1 and 5 (Rgs. 4 and 6). 

Referring to the drawings, for illustrative pur- 
poses, as before stated, the invention is first de- 
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scrib8d in connection with a preferred three-way 
poppet valve of the type disclosed in said Patent 
No. 4.565,217, having a housing or body 1 pro- 
vided with longitudinally extending valve stem or 
piston 3 axially reciprocally mounted within com- 
municable upper and lower {as shown) longitudi- 
nally displaced fluid chambers 5 and 5'. The lower 
chamber 5' transversely communicates with a fluid 
supply source at 7\ such as a pressurized metered 
hot melt or other coating fluid or adhesive fluid 
supply, as described in said patents, for example, 
and the upper chamber 5, with a fluid return path 7. 
The valve piston or stem 3 carries at its lower end, 
in the orientation shown, a valve head 9 having 
upwardly and downwardly conical converging sec- 
tions 9' and 9* contained within the lower chamber 
5*. The upper converging conical section 9'. when 
the stem 3 is reciprocated to its uppermost posi- 
tion, bears against the lower end region 11' of the 
valve seat opening 1 1 communcating the lower and 
upper chambers 5' and 5 to close off such commu- 
nication. The lower oppositely or downwardly con- 
verging conical section 9* of the poppet valve head 
9 terminates in a conical tip T that, when the valve 
stem reciprocates downwardly to its lowest position 
or point enters and blocks off the top of a narrow 
hollow insert or other recess 13 In the upper por- 
tion of a conical ly terminated extrusion spray or 
dispensing nozzle 15. The insert or recess 13 
communicates directly with a hollow needle-like 
thinner tube or stem N (that may actually be a 
hyperdermic-like hollow needle or other tube in- 
cluding a tubular recess preformed in the nozzle 
cone) in the lower portion of the nozzle housing 15 
that when the valve stem tip T is elevated to open 
fluid communication from the lower chamber 5' into 
the nozzle hollow insert 13, exits fluid through the 
lower aperture(s) N' of the needle nozzle tube or 
stem. 

Preferably, as shown in Rgs. 1 and 2, an 
atomizer head coaxlally surrounds the conical noz- 
zle housing 15, but with a V-shaped somewhat 
conical space V provided therebetween for en- 
abling relative longitudinal adjustment of the posi- 
tion of the nozzle housing 15 and the aperture A' of 
the head A and for later-described conical air flow 
when desired. Such adjustment as by the threaded 
section 15'. Fig. 2 (or other adjustable structure 
including slidable adjustment), will control the fluid 
exiting point of the needle, tube or stem opening- 
(s) N' to recessed positions above the aperture A' 
of somewhat larger diameter (Fig. 3A). or to sub- 
stantial alignment or a flush position therewith (Fig. 
3B), or to extended positions beyond (Fig. 3C), 
thereby to varying the character of the fluid ex- 
trusion for adjustable effects. The recessed position 
of Fig. 3A has been found to cause the extruded 
spray to assume a mainly continuous filament or 



fiber character as air introduced at 20 and conically 
intersecting the extruded fluid in free flight outside 
and below the nozzle opening N\ bonds or stretch- 
es the fluid into a continuous filament form; the 

5 flush position of Fig. 3B. producing a combination 
of fiber or filaments and droplets; and the extended 
position of Fig. 3C, producing a spray mainly of 
droplets. This adjustment thus has been found to 
permit control of the nature of the extruded spray 

10 or deposition and the ratio of fibers-to-droplets, for 
example. 

The valve stem 3 is mechanically reciprocated 
in the illustrative embodiment of Rgs. 1 and 2 by 
pneumatic pressurized-fluid means acting first 

is downwardly upon the air piston head 3' of the valve 
stem or piston 3 from air inlet (outlet) 2 in an air 
manifold body 4 at the top of the valve body 1. and 
upwardly on the head 3' from the inlet (outlet) 2. 
The head 3* is shown provided with a seal 6 and a 

20 lower retaining plate 6' (bearing and seal) held on 
the upper end of the valve stem 3 by hexagonal 
nuts and washers 8, 8\ Upper and lower retaining 
plates and piston seaJs are shown at 10, with *0' 
rings about the fluid supply and return pipes T and 

25 7; and a further seal washer 1 2 at an upper flange 
of the extrusion nozzle 15. 

Should further control be desired of the nature, 
shape and pattern and/or distribution of the fluid 
deposits (filaments or fibers, droplets, etc. or com- 

30 binations or the same in various proportions) upon 
the moving web or other surface that may be 
disposed below the valve-nozzle-aperture head 1- 
15 (schematically designated by W in Rgs. 1 and 
2), the atomizer insert A may be coaxially cir- 

35 cumscribed, totally or in sectors, by an outer hous- 
ing sleeve H. The sleeve H is provided with an air- 
flow or other fluid flow passage H' external to the 
member A, supplied at 22, and that terminates in 
downwardly and centrally inwardly oriented exiting 

40 trim ear portions H' to direct further pressurized air 
or other pressurized fluid) axially inwardly, on the 
fluid filament shown at the region P in Rg. 1, well 
below the nozzle and insert openings N'-A\ The 
inwardly directed air cone provided through the V 

46 channel in A, acting symmetrically below the noz- 
zle openings NT and upon the free-flight extruded 
fluid spray, may be modified. Including directionally 
deflected, by the supplemental trim ear air at H\ 
and has been found remarkably to bond continuous 

so very thin filaments or fibers (order of 0.01mm) 
and/or provide droplets or combinations of the 
same in a controlled and predictable manner to 
produce the desired coating distribution and di- 
mensions upon the web W, and in either continu- 

55 ous or programmable intermittent fashion. Addi- 
tional air supplied at 24 and from other ears, label- 
led "FAN EARS" in Rg. 4, not shown in Rg. 1 but 
in back of and in front the nozzle section 15, 
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disposed 90° circumferentially displaced from H\ 
for example, can. further enable pattern deflection 
and containing. 

For intermittent operation of the poppet or simi- 
lar valve 1, it has been found possible even to 
obtain substantially the same fiber or filament uni- 
form coating patterns of, for example, hot melt 
elastomeric rubber, acrylic or ethelyne vinyl ace- 
tate, etc., such as, for example, Findlay Company 
Type 990-3346, irrespective of intermittency fre- 
quency (with fluid volume extrusion synchronized 
with web speed and synchronized air flow 
volumes/velocity, where used) over wide ranges of 
such speeds ranging from about 15 to high 180 
meters/minute line speeds, more or less. A hollow 
needle stem applicator N about 10 mm long and 
0.35 mm in diameter, communicating with a car- 
bide wear-resistant insert 13 of about 0.75 mm 
insider diameter, is useful for this application, with 
fiber-to-droplet adjustments ranging from about 
0.457 mm above A (Fig. 3A) to about 0.457 mm 
beyond A (Fig. 3C). Air-shaping by air flow volume 
ranging from about 12 to about 65 liters per 
minute, directed, for example, at P, approximately 
6 mm betow th4 point of release of the fluid, has 
been found to distribute continuous fibers of the 
order of 0.01 mm thick over patterns ranging from 
about 6 mm to 38 mm in width, more or less-and 
with sharp cut-on and cut-off edges, even at high 
line speeds, for intermittent operation. 

The relatively remote position of the fluid noz- 
zle in my prior U.S. Patent No. 4,565,217 enabled 
separation by an intermediate fluid discharge plate; 
but the additional capacitance effect caused by the 
remote nozzle positioning was found in some in- 
stances to cause heavy droplets of coating fluid 
when the valve is closed. At high reciprocation 
rates, moreover, the "punching" action induces flu- 
id column effects that drive additional fluid through 
the nozzle during the closing action. 

For avoiding such effects, the present invention 
on the other hand, in effect imbeds the fluid nozzle 
structure 15 into the poppet valve fluid supply 
chamber 5' and enables direct contact with the 
poppet valve stem 3, with the dimensions of the 
hollow insert 13 and the preferably narrower needle 
tube applicator N adjusted such that the before- 
mentioned additional capacitance of my prior sys- 
tem is entirely obviated and no spurious fluid 
droplet deposits after valve closure result The de- 
sign thus provides for less fluid displacement dur- 
ing valve closure. In addition the valve stem recip- 
rocating stroke of the present invention has been 
reduced (to the order of 0.020"-about one-third of 
that used in prior commercial forms of my before- 
described patented three-way poppet valve) which 
prevents any fluid column effect emanating from 
longer stroke inducement of additional fluid dis- 



placement through the nozzle. 

A preferred system for operating the poppet- 
valve-nozzle system of Figs. 1 and 2 is shown in 
Fig. 4, with the valve assembly 1 shown supplied 

s by hot melt supply line T from the positive dis- 
placement metering pump MP, driven by a digital 
motor drive under the control of a speed control 
connected with a web-speed pick-up sensor, in 
conventional fashion, as so-labelled, for preferred 

io synchronous meter fluid volume and web line 
speed. The air supplied at A' via line 20 ("CONE") 
and at rf via line 22 (and, if used, from the before- 
mentioned "FAN EARS") is heated at H in view of 
the hot melt fluid useage, and its flow 

75 (volume/velocity) is also preferably synchronously 
(proportionally) controlled with fluid volume and 
web line speed at S. 

While the three-way poppet valve herein-de- 
scribed with direct supply line 7* and return 7 to the 

20 hot melt source or tank is preferred, the novel 
nozzle-valve construction and also the novel air 
Interaction structures, if used, may also be em- 
ployed with two-way poppet valve constructions, 
though this is not considered as operationally de- 

25 sirable as the three-way valve. Thus, a two-way 
poppet valve construction is shown in Fig. 5, other- 
wise similar to the three-way poppet valve of Rgs. 
1 and 2, but with a closed upper fluid chamber 5" 
that is not returned by a return outlet 7 as in th 

30 system of Fig. 4. Instead, the two-way valve sys- 
tem is provided in the supply line T, Fig. 6, with a 
pressure relief valve PR designed to operate open 
for fluid passage when the two-way poppet valve is 
closed for intermittent ON/OFF operation, and is 

35 connected back to the delivery reservoir or supply 
tank. During closure of the two-way poppet valve, 
the PR valve will redirect the supply fluid to the 
reservoir tank. Under certain conditions, the com- 
bination of such a two-way poppet valve, together 

40 with PR valve, will provide for reasonable satisfac- 
tory operation, effective up to the point when the 
PR valve becomes operational, and therefore par- 
tially or totally directing ail fluid through the PR 
valve and no fluid to the head 1, by-passing the 

45 head and supply chamber 5'. 

For excellent uniform hot melt thin fiber-fila- 
ment coatings, moreover, it has been found impor- 
tant to locate the poppet-valve fluid metering pump 
right at or adjacent the poppet valve 1 . The mount- 
so ing of the metering pump to the valve assembly is 
therefore shown in Rgs. 7A and 7B for the three- 
way and two-way poppet valve assemblies of Rgs. 
1 and 5 (Rgs. 4 and 6), respectively. 

Further modifications will occur to those skilled 

55 in this art, including the use of other types of 
valving (though generally properly generically de- 
scribable of "poppet"-type), and other types of fine 
spray nozzles or orifices 



7 



0 286 212 



8 • 



Claims 

1. A poppet valve-controlled fluid nozzle ap- 
plicator system having, in combination, a longitudi- 
nally extending valve stem reciprocally mounted 
within communicable upper and lower longitudinally 
displaced fluid chambers, the lower of which trans- 
versely communicates with a pressurized and me- 
tered fluid supply source and the upper of which 
communicates transversely with a fluid return path, 
the valve stem carrying a poppet valve having 
upwardly and downwardly converging surface sec- 
tions and contrained within the lower chamber; the 
region of communicating of the upper and lower 
chambers comprising the valve seat against which 
the upwardly convergingly shaped surfaces of the 
poppet valve may bear to close off the upper 
chamber from the lower chamber when the valve 
stem reciprocates upward, and with the lower 
downwardly converging surfaces of the poppet 
valve terminating in a valve tip; a nozzle applicator 
mounted to depend from the region of lowermost 
reciprocation of the poppet valve tip and compris- 
ing a hollow recess into which the tip may fit to 
block fluid flow from the lower chamber into the 
recess when the valve stem reciprocates to its 
lowest point, the hollow recess communicating with 
a bottom-orificed nozzle tube that exits fluid when 
communicated from the lower chamber through the 
hollow recess upon elevation of the valve tip there- 
from. 

2. An apparatus as claimed in claim 1 and in 
which means is provided for rapidly and intermit- 
tently reciprocating the valve stem and poppet 
vaJve to cause intermittent flow of fluid through the 
nozzle tube orifice. 

3. An apparatus as claimed in claim 1 and in 
which means is provided for driving the vaive stem 
and poppet vaive to its uppermost position to per- 
mit a continuous flow of fluid through the nozzle 
tube orifice until the valve stem is reciprocated to 
its lowermost position. 

4. An apparatus as claimed in claim 1 and in 
which the nozzle tube comprises a hollow needle 
with a fine bottom orifice. 

5. An apparatus as claimed in claim 4 and in 
which said recess comprises a hollow insert of 
wear-surface material as of carbide steel to provide 
compatable use and wear when intermittently bloc- 
ked by said valve tip. 

6. An apparatus as claimed in claim 1 and in 
which the nozzle tube is of finer diameter than the 
hollow recess. 

7. An apparatus as claimed in claim 1 and in 
which the dimensions of said hollow recess and its 
communication with said orificed nozzle tube are 



minimized to reduce capacitive effects between the 
poppet valve lower chamber and the nozzle tube 
orifice. 

8. An apparatus as claimed in claim 1 and in 
5 which the valve stem reciprocation is controlled by 

pressurized-fluid means. 

9. An apparatus as claimed in Claim 1 and in 
which means is provided for adjusting the position 
of the nozzle tube at the bottom of the valve stem. 

70 10. An apparatus as claimed in claim 1 and in 
which means is provided for directing air conically 
convergingly inward upon the fluid extruded from 
the orifice of the nozzle tube as it is in the free 
flight therefrom. 

rs 11. An apparatus as claimed in claim 1 and in 

which means is provided for disposing a dispens- 
ing head about the nozzle applicator and having a 
bottom aperture in substantial alignment with the 
nozzle tube orifice. 

20 12. An apparatus as claimed in claim 11 and in 

which means is provided for relatively adjusting the 
said aperture and nozzle tube of the needle tube 
orifice within a range of positions from the nozzle 
tube orifice positioned just above said aperture, 

25 through a position substantially flush therewith, and 
to positions extending there-beyond. 

1 3. An apparatus as claimed in claim 1 1 and in 
which means is provided for directing air between 
the dispensing head and nozzle applicator conically 

3Q convergingly inward upon the fluid extruded from 
the orifice of the nozzle tube and beyond the said 
dispensing head aperture as the fluid is in free 
flight therefrom. 

14. A valve-controlled fluid nozzle applicator 
35 system having, in combination, a longitudinally ex- 
tending vaive stem reciprocally mounted within flu- 
id chamber means communicating with a pressur- 
ized and metered fluid supply source, the valve 
stem carrying a valve operable to supply and 

40 block-off fluid flow from the fluid chamber means 
and terminating in a valve tip; a nozzle applicator 
mounted to depend from the region of lowermost 
reciprocation of the vaive tip and comprising a 
hollow insert or recess into which the tip may fit to 

45 block fluid flow from the fluid chamber means into 
the insert when the valve stem reciprocates to its 
lowest point, the hollow insert communicating with 
a bottom-orificed nozzle tube that exits fluid when 
communicated from the fluid chamber means 

so through the hollow insert upon elevation of the 
valve tip therefrom, the dimensions of said hollow 
insert and its communication with said orificed noz- 
zle tube being minimized to reduce capacitive ef- 
fects between the fluid chamber means and the 

55 nozzle tube orifice". 
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15. A valve-controlled fluid nozzle apparatus as 
claimed in claim 14 and in which the nozzle tube 
comprises a hollow needle or tubular path with a 
fine bottom orifice. 

16. A valve-controlled fluid nozzle apparatus as 
claimed in claim 15 and in which means is pro- 
vided for adjusting the position of the nozzle tube 
at the bottom of the valve stem. 

17. An apparatus as claimed In claim 15 and in 
which means is provided for disposing a dispens- 
ing head about the nozzle applicator and having a 
bottom aperture in substantial alignment with the 
nozzle tube orifice. 

18. An apparatus as claimed in claim 17 and in 
which means is provided for relatively adjusting the 
position of nozzle applicator and the dispensing 
head stem within a range of positions from just 
above said aperture, through a position substan- 
tially flush therewith, and to positions extending 
there-beyond. 

19. An apparatus as claimed in claim 17 and in 
which means is provided for directing air between 
the dispensing head and nozzle applicator converg- 
ing ly inward upon the fluid exited from the orifice of 
the nozzle tube and beyond the said dispensing 
head aperture as the fluid is in free flight therefrom. 

20. An apparatus as claimed in claim 14 and in 
which the fluid chamber means comprises a lower 
chamber connected to be supplied from a metering 
pump and an upper chamber connected by a re- 
turn to the said source of fluid feeding the pump, 
and with the valve reciprocating to open and close 
communication between the lower and upper 
chambers alternately to constitute three-way pop- 
pet valve operation. 

21. An apparatus as claimed in claim 14 and in 
which the fluid chamber means comprises a cham- 
ber connected to be supplied from a metering 
pump fed from said supply, the supply line from 
the metering pump to the said chamber being 
intermediately connected through a pressure relief 
valve back to the said supply, and the valve recip- 
rocating to reciprocate said valve tip to open and 
close fluid communication between said chamber 
and said nozzle tube to constitute tow-way poppet 
valve operation with the pressure relief valve, when 
operative, by-passing the fluid from the chamber. - 

22. A poppet-vaive-controlled fluid nozzle ap- 
plicator system having, in combination, a longitudi- 
nally extending valve stem reciprocally mounted 
with first and second longitudinally displaced com- 
municatable fluid chambers the first of which trans- 
versely communicates with a pressurized fluid sup- 
ply source and the second of which communicates 
transversely with a fluid return path, the valve stem 
carrying a poppet valv having oppositely converg- 
ing terminal surface sections and contained within 
the first chamber, the region of communicating of 



the first and second chambers comprising a valve 
seat against which one of the surface sections of 
the poppet valv may bear to close off the second 
chamber from the first chamber when the valve 

s stem reciprocates toward the second chamber, and 
the oppositely converging surface section of the 
poppet valve terminating in a valve tip; a nozzle 
applicator mounted to depend from the region of 
extreme reciprocation of the poppet valve tip in the 

to first chamber and comprising a hollow recess into 
which the tip may fit to block fluid flow from the 
first chamber into the recess when the valve stem 
reciprocates to its said extreme region, the hollow 
recess communicating with an in-line narrower 

75 orificed nozzle tube that extrudes fluid when com- 
municated from the first chamber through the hol- 
low recess upon reciprocating of the valve tip 
therefrom. 

23. A poppet-valve-controlled fluid nozzle ap- 

20 plicator system having, in combination, a longitudi- 
nally extending valve stem reciprocally mounted 
with fluid chamber means transversely commu- 
nicating with a pressurized fluid supply source with 
a pressure-relief by-pass path to the said source in 

25 the supply line, the valve stem carrying a poppet 
valve having a lower converging terminal surface 
section and contained within the fluid chamber 
means; and terminating in a valve tip; a nozzle 
applicator mounted to depend from the region of 

30 extreme lower-most reciprocation of the poppet 
valve tip in the chamber means and com prising a 
hollow recess into which the tip may fit to block 
fluid flow from the chamber means into the recess 
when the valve step reciprocates to its said ex- 

35 treme region, the hollow recess communicating 
with an in-line narrower orificed nozzle tube that 
extrudes fluid when communicated from the cham- 
ber means through the hollow recess upon upward 
reciprocating of the valve tip therefrom. 

40 24. Apparatus as claimed in claim 22 and in 
which the pressurized fluid supply comprises me- 
tering pump means, and the same is mounted 
adjacent the poppet valve-nozzle assembly. 

25. Apparatus as claimed In claim 23 and in 

45 ^which the pressurized fluid supply comprises me- 
tering pump means, and the same is mounted 
adjacent the poppet valve-nozzle assembly. 
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® Fluid nozzle applicator. 

© A novel preferably poppet-valve-controlled fluid appiicator 
for extruding hot melt and other coating fluids and the like as 
fibers or filaments and/or droplets upon moving webs and other 
surfaces wherein the vaive stem tip (T) blocks or permits the 
flow of the fluid into a hollow nozzle insert (4) communicating 
with, preferably, a needle-like nozzle tube spray extruder (15) 
with provision for adjustment to produce controlled fiber and/or 
droplet spray coatings, and preferably though optionally with 
air-shaping control of the coatings. 
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